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1 

^SilSl 20 B 29,000 S! 

66 e 66.000 §! 

^a^ss] 0 a 0 
Ahs^s] OS 0 a 

95,000 gj 
#1 1. fi^Ai. SAHIAH(a! £0) 2| IS 

2. MSIAH fi^Ai, SAHIAH(^ SSohfe FD^^ 11 

3. ^igjs(a! s ej^s) 
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^ ^^^^ ^-11^1^^ ^^?^} DNA ^ ^ 
^ 16 



1 



m m 

-H-^^> Jl4^^^ ^^«>^ ^]^^]^'?- ^ ^l2:«o^ 

£ 1^ ^l«ol-^^l ^El^ ^l2i^V -^^l^i o3;^>37lS>}- yj^l]^ A>-g-^ 7l#£l 

:£ 2bfe se|-f-B^^# ^l«o^-H-^fl 71^1]^ A>-g-^ ^i^t!- ^l«o^-^^fl^ ^^l^^ ^si-^^- 
S. 2cfe ^l«o^-B-^l 71^1]^ A}-g-«11 ^1«o^^^l^ 3.7lo^ ^^s]- 

£ Safe ^el^E^^^ ^l^o^^^l 7l7fl^ A>-g-«11 sq- dLPC ^ 
DNPC, ^7H ^^o] ^^^]o^ ^S:?}-^ Z12fl = . 

S. 3bfe Eel^>SS.ol^ 7lPtflS A>-g-^ ^13: *V ^1«o^-^^H 3.7]S^ DLPC 
^ DNPC. ^7H ^^5] ^£^>^ SAjtl- HEflS. 

i 3cfe ^1«ol-fr^] 7l7l]^ A>-g-«fl 0.^10^ a.7l^ DLPC 
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DNPC, ^^o^ ^i^fo] ^l-^^;^]^ iAl^V ziSfl^. 

^^^^1 inj-oj^^ ^^o^ pCMV-beta ^ef^n]^^ ^^^^2^ j^:^^^} 

1 ^ # : DNA ^^>^ 

2 «i # : 1 n>oi3^ -,^o^ pCMV_5eta [7164 base pares (bp)] 

3 ^ # : 2 nl.o]3^ e]E^o^ Lipofectarain Jij- pCMV-beta 

4 «i # : 4 t.>oi3^ ^^o^ ix)Tyy. pCMV-beta ^ef^n]^ 

5, 6, 7 8 «1 # : 1. 2, 4 ZLe^ja 6 zl^o^ DOTAP/>i^«J-^ 

-n-^l^f pCMV-beta l-ef^pjJB 

9 «i # : 4 n>ol3^ ^^o^ D0TAP/^7l# ^^1^ pCMV-beta ^ef^n]:^ 

10 «1 # : 4 nl-o]^^ ^^o^ DOTAP/ol-n>oio. ^i^^o.^]^ pCMV-beta 

S. 5. poly-L-aspartic acid^ ^1 WpCMV-beta ^^^H-o)) cfl^v jjj^ «V-g-^^ 
pCMV-beta^ ^7l<^-^ Aj-^O ; (7}) Lipofectamine and DOTAP (uf) oVp].oi 

■n-^^l/ pCMV-beta m ^71^-^^]/ pCMV-beta ^^^1 (Ef) ^^<^^^- 

-B-^1/ pCMV-beta 4^^]. 

1 ?i # : DNA ^^1-^ K^] 

2 ?1 # : 1 n}oi3^ n^o^ pCMV-beta ^ef-n]^ [7154 base pares (bp)] 
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4 -13 ^ # : ^I't ^^^1/pCMV-beta ^^^1^ 0.625, 1.25, 2.5, 5.0, 25, 50. 
100, 200, 400, nelJl 800 ^7}^ poly-L-aspartic acid(PLLA)^ 1 ^'^^ 
^1 ^ ^ ^^l-^-^. 

* ^7> : ^^\^] [DNASl o]^^} ^ /PLAA^ 7>s^^7l ^ (-/-)] . 

(7]-) pCMV-beta, :^5] ej-o. ^_ o.^fl ^ (4) e si e^-f ^--B-^Hl/pCMV-beta 

(1/1 ^^/^^) Me|e1-^^-a-^l/pCMV-beta ^^^1 (2/1 €^/^^). 

£ 7. ^^^1^ DOPEoll ^1^ ^^^>^^^1^ ^^n^S] ^7>1- Ha] ^ 

(7» DOTAP/DOPE el^L^, (M-) DOTAP/DOPE ^^'^r^-^l^o^-B-^l 

■ : ^ 80% 

■ : ^ 80% 

H 9. tilol^A^ TweenSO^ ^^^fl ^1^ -^^^>^^^1^ ^^n^^ 

Jl^S] ^51-1- ^^]^ ZLiflS.. 

(71-) D0TAP/D0PE/Tween80 51 5.^, (4) D0TAP/D0PE/Tween80 ^l«^-n-^] 

■ : ^ 1^, □: 80% 

S. 10. TweenSO ^7>ofl 4€- ^l^g-^^fl^l «?]:;^a^ ^7>1- £a1^ nefls. 



O: DOTAP/DOPE ^^<k^^- ;<l«o>^^1, : D0TAP/D0PE/Tween80 ^jn^v 

£ 11. ^^E}^ ^i^lojE ^yyo\] rtj-s ^^^M^nm^ ^^^''^^-t^ ^ 

7>-i- £A]s]. ZLefln 

(7» ^^Ef-l ^^]o]^ (4) 4 4ol3^:z^o^ DOTAP/DOPE/TweenSO ^^^^ 
E^ol ^ifllolE, (4) 4 n>o]3^ZL^£] DOTAP/DOPE/TweenSO .f.3<a:^-;^l«^>^;^l^ 

• •• -T- 1^, O : «^ 80% 
■ •' ^ □: 1^ 80% 

13. ^^ ^l«o^-B-^l 7l;.l]l- 0]^§].Q^ -^^^]o1] ig-O.^ 5^ ^511^10] n^^^^ 

:3.Hfl^. 

V : PBS, • : c^M^l7lf-. O : ^7lf-, ▼ : >.^o^v^^ ^^^^^ ^]^^^^. 
^ 14. ^]^^-^^] 7]4Wr ol-g-e>o^ t:f o] ^^5)] ^^o^ h^I-^^ 

^>o]^ ^X\^ riBfl^. 

V : PBS. • : c>>nHl7l#, O : ^7lf-, ▼ : ^^oj.^^ ^^^^^ ^M^^]. 
S. 15. DNA 10 nj-oj^^^^ ^o^^i ^iHj-o.^] ^^o,] l^^Afl- 
^8^]^ DNA ^^jLi:^ ujjii^ HBfl^. 

£ 16. DNA 50 n>ol^^^^ ^c^^^ ^]»^^:^] 7]^]{^ ^^ofl trj-^ l^^A}!- 




^S^M DNA til^tb =1^^. 

S. 17. ^l«o>-fr^l y]^^^ ^^'^] t^^^Vl- ^S^^ DNA til in 

:3.2flS: PEG ^^^l^] <^%K 

H 18. ^l«ol-^^l f^^oll ttl-€: m^n^>^>« "-^^M DNA ^^Jl^^ ^liil 

£ 19. ^l«o^-H-^l oj-g-sH ^12:^!: ^^]<^] «^ 

^>oll- ^Bfl^. 
v: PBS, <^M^^]W, O- ^^m, ▼: 71^1]^ 

£ 20. AH^^^i^ ofl^ ^E^lo>5flolE ^]^o]^^# ^ 

^ '^^^H^sVb^, ^S^sF^o] t)]m2l^Hl^ilefol:^ (non-triglyceride)^l^ 

<^l-8-^}^ -n-^^/n^^^ (oil-in-water type) -R-^^l- ^ 

^ 10-1871]^ E5:]^e].i^le).ol^ (triglyceride) £fe ^1^ >iEflo>5llolH ^j-go^ ji 
^ ;<l«o^ (fat)^ ^12:^ -fr^^/^^^^^ -B-^^> ^5^* 
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^-d^f -d^^l^m A>^^]fe ^l-J^.^;.>-o^ ^^._,oi ^1^^ ^^^^ 

-fr-d^l-^ n, m ^4 §Hl^i£ ov.^.^ 

^^ijol o^r:,. ^1 3022/199731). HE^Iu}-, ole^^v 

^^H^o]:^ -1^ (polymeric lipid)^ ^^^]^ ^7]- 

«a-2-#5ll^o^-s.7-#e]-o]^|^_3_^^^oi| ^^o>ui_N-[^B] (oil 1 ^#el #)2000] 
(PEG2000PE)7]- nfloi,^ x]«,>^^i ^^^1;.^ ^91^^^]^, ^-^^og^,^ ^ 

^§1 ^I't-e-^lofl c>;^.^^ ..^^^^ #^oi)^^ 

-1-^^^, PEG2000PE ol^c^,^ Span. Tween, Brij ^o] 0,4. ^^^^^ ^ 

-a^l^ofl^ Ol^l) ^l^l-B-^l^O^ ^^^^^^ 

o^cf. 01^ 01 o.^ ^«^p^ ,1^^^ ^^^^^ ^^^^^^^^ xl«,i-o.;^l^ o 

-d^l-i^ ^-^1: «fl +/- -d*> # nfl 3^4 Hfl^ 3z}-^o] 

^ OIE^^V ^^^y^^ ^^^^^^ ^^^^^ ^^^^^ ^ 

^cf. rr}.efxi xl«J-^^)o^ ov^.^01) <^^t^ ,,^1^ ^^^^ ^ .^^^j ^^^^^ 




^^1 7]7^ (oil core)* ;Hl2:§>^i:q-. ^]'%^A ^ 

^s>7l -^^SH, Sigma Chemical Company^] ^V^^nofl ^l^f- ^'^^'^l 

^l«ol-M#^ ^I2:§>^t:}. ZL #j4 7lf- A\o] 

^ ^1^^^<^1 ^^^^^^^^ (egg PC: egg phosphatidylcholine)^ 

^^-^l A}olo^ ^l^^J-^uJ} ^^^^4^ 

^l-^^;^lo11 tfl^ ^^^o] ^^H, A>olo^ ^l^^V^o] 

^ ^^^^ ^^^^ sx^^ ^^]^. ^^^^ ^ ^^^m 

71^11^ A^^j!]. o.;^]o^ ^^^^^^^^ ^^^^AM cfl^V ^7^1^ ol^l- 

^^sH ^ ^^'■^ eTii- ^^«1-JI^> 

^tgo] j!^SV^ ^T^s. «.o^s]-^ c^lH] ^a>^o.^ ^]w^>o.^^^ 7^^^ 0.2,.^^^ 

^aM^7l ^tb ^-^1:01 ol;^1^7V^] ^ej£lc>1 ^Jl, ol^s.ol ^^1^^;^ ^ 

t:}. ^ ^T^^>lr:£, ^l&l^ -S-'el^ <a:<^>i^7l ^^l*h^ 

f^, '^V^ ^^"1^^- ^^§>7ll 7^1^^7H ^ ^^1:^ # 

(lipophilicity) ^ ^^^A] o^l^i-s]^ <y: 

# «^6>^7l ^-B-^^ £fe n^^^m (interfacial tension)^! cf^ .2.^1:^ 

71^1]^ ^^srH ^^4e1^#^ (egg PC)* -^r^A^ ^\%^}^ -B- 
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4* ^I2:§l-^t:f. a lol]Ai Sigma Chemical CompanyoflAi ^nflgl-^ 7^ 

-i-a^ ol-g-s].,^^ 10 %(v/v) 1.2 %(w/v) it^i^El^^^ ^ 4n1;.lc^ ^ 

(sonication)eH 2) o] e^^^ ^ofl^, ^o^^. ^ 

6 ^) 4^1 :iq?llo]^Al7l^ ^^^o^ ^-^^^yc^ ^^^^ ^^^^ 

^f^nf. ,1 oMoio^ ^ ^^^^ ^^^^^ ^^^^ -^o^.^^ 

^o^^ 4^ og;,^. ^^^^ ^-^ef^nf. ol^^] ^.^^ ^^^^ oj^l.^ 

^^,^1^, o,,^. ^.^^^^ ^ ^^^^^^ ^^^^^^^^ 

471- gjcf. ^ loflAi ^|.^^ ^o^^^ -^o^v^^ m^lJL^ o^Ei mel^e^.i,e]-oi 

^l^l^^o^ ^^S*>7l<^)fe ^^ ol^l^ol #7fl*>4^ ^cf SHI. ^t<a 

7fl# ol^§].c^ ^^1^ ^^^^^^ ^^^^^ ^^^^ ^V^^;^lofl 

H :^l<i^ ^4.^7> 4^ l,2-r:]i.M-i.oj-sn-#B^.^l^-3-S-^#^ (DNPC: 
1 , 2-d i nonanoy 1 -sn-g 1 ycer o-3-phosphocho 1 i ne ) 4 1,2-4 ^ -sn-# 5l 

(DLPC: l,2-dilauroyl-sn-glycero-3-phospho- choline)^ ^m]^ 




^}'^, ^^11- DNPC ^ DLPC^l ^Sl-^^ ^>^^ 9 ^ 12 7]]^ ^ 

cf. €4i^7> ^^^jo] ?1^1t^, #40] ^l^^V^ 7^:514. ;H1 

2:^ -n-^ 3.7] (droplet size)!- ^^^^ ^4* i 2 ^ :£ S^fl H-Bj-ifl^j 

4. ^^-1, Mfi^^El^, E5]7>^^ol ^ QLPC# o]-g-«)) J^^:\]^ ^ 

# ^ 514. '^l H7}^] ^<U$] (hydrophobicity)^ ^^AS 

■i- AHo^ ^l^^J-^, ^sh^fl^ m^^^ (HLB: hydrophilicity- 

lipophilicity balance), ■^^]] ^]^^^^ ^ t^^^-^ '^l^l^'^l ^^-g^-Jl <y:3^ 

^ -^^ ^I'iofl^i^^ j^^^ ^fe 1-/71 # t^^J"^ 1?]: 

^1 ^^1 'y:^^^^ ^^§1-^ ^l^}c>l^. ^2l-^11<?I DLPC^ ^£1- ^elsH 

4. '^Ife ^l^flsl ^^A^ (a^ 3)-^ <a;^>5l ^^]^ 

^Aj^^ nV^^C^.. EB^«El^o^ ^-f -^^1 20<a ^ -a-^l^l ^7l7> ^7>5J^ 
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-B- ^ ^ o] 



anf. Hsj,j = so,^ ^,^^^1 ^^^^ ^^^^ ^^^^^^ 

^•1, ^^ a7)7> ^ 4. ojq.. ^^^^^1 ^^1^ ^^^^ ^^^^ 

700 - 800 nn,effe AHJo,^. 0,^, [,LPCn ^fa^4^ g^,, 
4. 5+ ^^It 20« ^^^^ 

3c«tl.1fc ^M^n 7I.MI ql^H DNrc (C9:0)^ DLPC (CI2:0) ^7}.) 

s.,.v=^oi^ ^= ^j^^l ^^^1^ ^^^^ ^^^^^ 

fe 37|7> 300 n.7} yfe *^|7> ^^sm, dnK; ^^^^^ 

*i^M1t 200 „. o,*H 37l# 7>^ ^^,7, ^^^^ ^^1^ 

DNPC. c,*g^ ^ ^^^^ ^.,.}^Sa^ . „,p,^ ^ 

^^0,1 *^|» ^ ^ j;^ ^^^^ 

^. i^^ol « .1**4 7)7fflfe HLB ao| ^sf^s^ cj^tV *4» 

-IS. e .,**4 7,.,^ HLB ao, ^^^1,^ ^ 

* ^ a4. 

^* eMTI ^IS^qe, e ^^^^^ 

a* 7H^O, ^ ^ jj^q. ^ ^^^^^ ^^^^ 
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^5|-^l/#o] o]^^ o.^]M. nV^^ «^^'o11 cfl^V ^t^o] o>qD^, S-^cV #El:2l 

7l»l- dt^^^o] ^TlM- #42^ ^m^^^o] ^ 7lf-l:)ol o]^^ o. 

^ 91^^^ ^^fll- ^^t:f. ^^^^^ ^l«J-n-^l 7] 711^ oj-g-^ ^]]^^ j^pq^ afl 

^1^^^ 5,376.369J:^ c>l-BiE^ ^c]^ ^^o. (oi l-in-water (o/w)) E^- 

Si^ -^^^l^ll ^?!: ^ojt:]-. 7] 4^ ^^^^ ^ ^^<^^* -^V-g-^V^fl 9X 

€ ^ $17] i4l^ol4. ^-€- l-^7Hi ^j-ov^iioi ?«^^ o/w 

-H-^Hll- ^>:^^ 4^j<^l-H, ^^^^o] ^l«o^-H-^l 7l7l]S. iiol7l:£ ^Cj- (nl^^S^ 

5,407,6835:). ne^i^, o] ^sjoflAi ^^^^ nflo]]^ oix-^ ^l^S^-^^^fl J£fe 

<a:S# -^^ ^l^^H ^l-7l-^5f- #efl>x (self-emulsifying glass)* ^^^t!: ^ 
■I- 1-<^1 ^^^l7l^ ^1-^-^^, ^ 7] ^^^2}- ;<flS«o>^oilAi 

^^17> ^Vl:<^^ ^^4, ^11:^ 1) mi -sj-^^ ^^§1-71 ^^fl 

^ ^^l7] ^^V ^1^1^^ ^^^^ 
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011^ ofl^tflal- 71^11^ ;^l^D]^^oll cflsflA-l^ o>a] «>7> gitrf. 

a. cf^ ^ «ol-^-^^ ^IS^ ^^^11- 

^l^^l-^l ^'^Ife ^^W, tfl-^, $1^ (saf flower), ^fl«>e}-7l 7ll-#^Jf-E] ^ 

-H-^Hl ^^§1 a.<yt:f. c-l^o], oi-;g^^^ ^^^^^ 

■i-^ «c]-##S.fe c]^ i^Si^l^. ^5^]<^l-g-^^ (bioavailability) ^a] ^o1.;^c]-. ^ 

^^^i: ^1^15] -y:;^^^^ -^^ 3.7]o\]A\ ^^^v]-, n^^^^o] ^ ^0^0] -0.5). 
^1 #^fl §H1 -^^l* ^^^S>fe e7-]^ ^^14, -^s)-;5floil 

^ufl ^^^o.S #4 7iaA>olo] ^^o] ^7] nfl^o] 

7] 71]^ 1) € ^3=^1^^^ -^^^1^ ^4 ^ 

:=L^ ^l2:«o^^4 2) a^^sHl ^^^§i<=l -B-si-^fl^ -y^l^^ 'a^^ ^ 
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^ a.711- ^^]^^ ^ o;^^ ^j-^o] oj^v}, 

^-^^1:4. ^^s:}7l ^t!" ^^^1^^^ 

^, ^elJl^Bl-olc^A] ?t^^^];Hl<$l A}ol3.^^^^ (cyclosporin)^l;^lS>^i 
^^]y} ^^1 7fl^^£lo]Ai, oloil ^s]7} o^Ei ^0^1 ^]^^■^ 5,660,858 

oflA-]^ C8-C12 ^<>]^ Mel#El^-fle|-ol^ (^ct: medium chain 

triglyceride)^!! a>o1^^^^^^ -g-^^l?^, ^^1^^^ -^-^^1^ ^^^1^ o/w 
■fr^l ^1^1 ^ ^lS«J-i^o] 7llAl£lo^ o^rf. WO 97/35, eOS-^l^-lfe 
#5l4iSHflolE 80 -i-<^l -§-^€ ^ '^l* ^^^1?^ 1 T^'V'^laL^.nlEl o]s].o^ "^^Y 3. 
7]^ -B-7fl7]- ^^Sl-T^ ^S^l'^l-g-^^S wo 97/36,610011 
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^^1= ov,^, ^ ^^^^ ^ 

^ e ^ sj4^ a^sto a^. o)^ So, o/. .1^^ 

^l^in #.HsMot, i^a^.m i=.o,vg^ ^^^^ ^^^1^ 

(pure highly branched hydrocarbon)* o|-§-t^ ^Jjfe JiS?147^ tit:f. 
a* oils -H,o>a|o,H» o,^.^ .f»19^iiS^ ^^^^S 

fe* ^f^l* ^.d*.^. ^^^^1 ^^^^^ ^1^^^ ^^^^^ 

-llf^^fe 7|»oM ^laa ^^^^ ^^^^^ 

7l»os ojjcH^ ^^^^ 0*Hf«#£« iclfe 

ai^t as* ^^^.^^ ^^^^.^ ^^^^^ ^^^^^ 

9! 7140)1 is^ii^, ot«*'&^;^|^SL AV4« 4. Sj^. 

^^Ife. -l-S*^! S ^ISnll^t a^oi, 
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^ ^ oi- ^^o^^ ^^-^a^^;^! 

^^1 71^11 2-30%. (b) ^toj^A^ ^]^^ 

0.01-20%, ^ (c) ^He>^ ^1^*>1^^ ^^1^^ ^}^, -a-^^>^ ^ 

^I'^^^^Hl^ 7lE]- ^7>7ll7l- ^7>S ^ olcl. o] nJl, A^7] (b) ^^^^ -^Sj- 

ig- <^^^ (fatty alcohol), ^efl^Efll- -^c] ^7}^ a]-^^ ^ 
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^ -^^^ ^ %^6^] r^^, (a) ^^^^ io-187)]ol ^^^^^^a]^ ^ 

ofl^ -Eflo>sllolH^ d-cH^ ::,^o,lAi xj^^^ i^o]^Vo^ xl:anl^^;.l;,fl 
2-30%, (b) <a:ol^.^ i^j-ef^ 1^ oi^>^ o.^;^! 0.01-20%, (c) ^ 

^H^ffe -l^ol^j^ ^^ic^ g^^^ ^^^^^^ ^^^^ 

-1171- ^7}^ - c^4. ol rqi, ^.71 (b) -^^o^ c.^,fl^^ ^^^^^^ 

^7> DNA^ -J-oi ^.jg].^ -dW:ii4 §l-fe -Sel€-^#^^ 

^ ^3^^, ^l^^l^^ K^O] OJ:^^^^ g^^^ ^^^^ ^^^^ OJ:ol^>g 

alcohol), ^^A]-, #5fl^Efll. -^o] ^7^^ x>-g-^ ^ o^cf. 

^-]^ 1^ ol^vo^ 71 71] 2-30%, (b) 1# oi^vo^ ^^^1 0.01-20%, 

(c) ^ o^t^^^ 0.1-10 % ^ (d) M-nlx]^ ^l-xl^].^ ol-ol:g^ 

#^10^ S}^, ^1^^^ ^ O^t^^^ O^^^ ^1^^ 

f-^l7f ^l^^cf. >.>7l 71H]- ^7}7fl# ^7]-^ ^-^^ - c^or^^ 0^0^ 

^ l^il ^^011 (a) 0,1^ -Hflo>5l)ol^^ 01-01:51 ^l:anl^^ 71 

;^11 2-30%. (b) 1# o].i.o^ o.^^^ 0.01-20%, (c) ;.l^-^ ^ o,^.^ o_^^ 0.1-10 % 
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^ (d) M-H^ll- ^H*>fe -i-^ ol^^H^^ ^^^^ §1-^, ^^1-8-^^ ^ 
^7};^111- ^7]-^ ^-e-^ ^ ^1-^ ^^§}7l ^5]: ^o1:e.^_ 

i^S>fe 1# ol^l-^ ^^^1 0.01-20%!: ^j?}- ^^e><^ n^^j-* ^l^Sl-ZL, c>l^^ol 

^^^1 ^^^^ ylM5]^B]^^]el-ol:^ 7^i<io^ i^ oj^i-o^ ^I«j-^^l7l7]| 2-30%^ 

^11- S^§>fe l# 0.01-20%# #4 ^^Sl-ci^ ^^^-^ ^1SS>J1. o] 

sq-^vo] .yo^>g ^^v^ ^4i€;^>^ 10-I87il«?l E5:)^e]^^ie^oiH. £^ o)]^ >iEflc^>5ll 

ojE ^o1]A-] ol^l-o^ ^l^^l^^ 7] 711 2-30%fi1- ^^^O.^'^l ^13:^ ^ 

^ at!-. ^ 'S^^^^ ^^s>7l o^#o] 

^^-1, ^1 l^^lS.^i 1^ <=>1^>^ -^r^-^] 0.01-20%* 

^1 7]yC^ 2-30%^ ^1-8-^^ ^ ^1=^^^ '^M: 0.1-10%* tq-g-, 711 3 , 
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StF. -1^-^ o^^.^ .^^^ ^^^^^^^ ^^^^ ^^^^ ^ 

-^01^^-04^ ^^^1^ 1^ ^^^^^ 0.01-20%# #4 ^^*>c^ ^^1-^ ,,1^ 

^ -o>^4 ^B] ^.j-ofl ^^^1, ^ o,^,^ ^^^.^ ^^^^ ^ 

^ oi^oi^l^ ^^r^ ^^^^^^ ^ -1-^.1^^* ^^.^^^ 

^. ^0^01^.^ ^.j-^^^ 1^ ^^^^ _ ^^^^ ^^^^^^ 

^ilefo]^ ^1^^ 1^ o^^,^ ^^^^ ^^^^^ ^^^^ ^^^^^^ 

m -.^01 ^is^ ..^^ ^^,3^ ^Wo^^ ^voi 

^tK ^^oi^.^ ^^^^^ 1^ .^^^ ^ _ ^^^^^ 

^ 10-187floi He]^e^.ilefoi^ -Hflo^sflois ^ofl^^ .j^^ 1^ 

71.1) 2-30%4 *f-eH ^^v^ ^IseU, 

^I^T^l- ^£ o^Cf. 
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^ ttl-ef, l# '=>]^^^ ^^^] 0.01-20%!- aimsl#sl/-flel-oi= ^<^o:\ 

1# ^1^^^ y]4 2-30%, ^ ^l-g--^^ ^^^-^^ ^# 0.1-10%^ ^-t 

^o1^ ^^1-^ ^^l-J!]- ^Til^ ol^o^x]^ 

^1-8-^^ ^/afe ^1^^ ^^o] 

at!:, ^ ^^<=H1 ^el-, If^ ^14^^ -n-sl-^l 0.01-20%1- ^ll^ ^Eflo>eflo-| e <q. ^vo. 

^ ol^i-o^ ^l^^l^^ 7l7ll 2-30%, ^ ^/£E^ ^1=^^^ 0.1-10%^ 

-B-^^^ -B-^^^ ^^1-^ <^l^^^lfe 

^1-8-^^ ^i^^^J ^^S>7l ^^o] ;^l^Dl^ 

^l^i^l^^Csolid lipid nanoparticle, SLH)^ JL^^^i^^ ^]»^ (fat)ol ;^1^«:^^ 

^i(-H-2f^i)oii ^A^o\] -a^m ^v^s)-^ ^^^^ ^w^m 

^ ^^-^l^i ^1^°1^^ 71^115. ^jHj-^ 0)11- ^o] CIO- 1821 
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-^^^}^ o^o^^.^ <^11. ^o^ 1,2-401^^1 0^-3- -e,n,]t 

«J£4^ -^^(DOTAP), 4-1^1^ cfoi^B}.^,.^o,^^c ^^^oi^(DDAB), 

DNA^^ -f-^1 ^.^oil 01^^ ^ 

£#(endosome)^ ^.#^17)^ o^^^ 

4. 

^^1 DOPE ^ 4ol#5llol ^^.^ (fusogenic lipid)ol ^^^^^^s^ 

^ ^ ^4. ^^1 ^ ;.l-^nl^^^ o>;g.^^ ^^^^^ 

^^i ^l«o>^>, -^^#(fatty alcohol), #Bll-.fl^, ^^xy 

-lol^^^ mm^^]^^ 0,1^ ^^.H. (Poloxa^er. Pluronic; ^^^.^ 

€^-#el-.lH^^^ ^^^^1. BASF o,,^.^ (sorbitan 

esters. Span), #B]4-H1^ ^-«1 ^ (polyoxyethylene sorbitans, Tween), #^ 
4A]o]]^^oi]Efle (polyoxyehtylene ethers, Brij) ^]<^ ^o] x>^^ ^ o;^^^ 
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3l]o]B|:c o]^]:^ (diacetylated phosphol ipid)4 f^^7>^^ ^^l^^l 

0.01-10% ^7}^ ^ $icf. Jl^^l-S^ ofll- #0] #s]^Alo]l^^^ 

#s]oil^^A>#^, *Elolll^#Bl#(PEG) A>-g-^ PEG ^ ^I't-B-^l 

oil 'a^^si- ^«^§H ^l^o^-B-^1^ %HM^H, atb PEG 4^171- 

^ ^1^1 ^£ A>^51^^ ^7M?J ^ o^c}. 

7m ^7M^^ ^^S^^ ^^J-^^* -H-^1§}71 ^7>^ #Hl^^ll-, ^, 

^ ^^^^ -a-^1 ^ ^l^^l^^fe ^^^^ ^ol7l ^SH, ^7>^ #51 oil 1 

^#5l# (^^>^ 500 <HMi 1000), HA gp 4134 -g-^>3 ^b1:b -g-^ ^ 

^ ^^^^ -B-^1 ^ ^l^i^l^^fe DNA -f- >a^l ^^§>JI7:> §1-^ 

^7}^ ^^1 ^(glycol ipid), Bl^^Efolj^/^j-^] , ^^^] 
•^1 tfltl: «>^15^^^^ ^^21- S.^s\- ^ 9m. 

^ ^^^^ -a-^1 ^ ^l^t'l^^fe DNA^Sl -g-^ (condensation)* §7l ^^ ^7} 
^S-Efnl ^5llo]E (protamin sulfate), §1^# (histone), ^ l-ele]-^!^ 
(polylysine)4 ^^^^JL^^V (polycat ion)* ^ $1^. 

^ ^^1 ^ ^l^^l^^fe DNA^^ -g-^* ^JL ^1^ 'g-^lSl- DNAAl-o]s^ 41- 

^^Alf]7l oa7> SE^ 47} ^o]^^ ^7>S. 

a. ^tgo] 7]^^^^ ^ ^l^Dl^^l- A>^*H ^^S>J1^> ^>fe «-^^#^<^l DNA ^ 
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#^ ^Aj-o] ;g o.^ q^^^ ^^j^^^ ^^^^^ ^^^^^^ ^^^^ ^^^^ 

^ ^^^^ S.^ m^^] ^ ;.l^nl^^^ -^H] -^^^ o^^^ ^yy^ ^ 
H^JL ^-g-^ ^d^^ ^ %^ S^* 

§>fe (a) tilMS]^£]^le|-o] = ;^l<go^ 1^ o]^l-o^ ^M^^] 7]^^ 2-30%# 

(b) ^s\r^] 0.01-20% ^ 7lEf ^7l-7floi ^^^^ Jl^;^l-7> 

^ ^^1^ 0.01-10%^ #4 ^^^}c^ nv^ ^^S>fe «ol-^-^^ ^£ 

^l^n]^^^ (a) ^^^^ 10-1871] o] Ee:]^e:)^^]e^oic ofl^ ^Eflc:'>ei] 

o]^^ ol-ol^ Zl^oilAi 1^ ol^Vo^ ^]^nl^^ 7l;.ll 2-30%# ^^^^ 

ol^l-A^ ^^Wr ^91 ^ (b) <a=ol^>a ^ Ulo]^^^ ^irg^^^;^!^ i^^Vfe 1^ o] 
^2] -f^s^^l 0.01-20% ^ ^^^^ Ji^;.!- ^-^^ Jl^;^f7> oi^l^ 

0.01-10%* #4 ^^el-C^ ^^>o^ ^I^t:"!^^ 7l;.]]o] ol^VO.^. 
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^ 0.1-10 %!- aiE5:)-^2]/iie}-oi^ ;qi^o^ 1^ oi^t-o] ^1«c}--B-^1 7] 

^11 2-30%ofl Sfe ^^A17J ^ (b) ^l^«-^j;^fll- 1# ol^Vo^ ^^^] 

0.01-20% % ^^^^ JL^^} £fe ^^A^ Ji^^l-7> oix]^ 0.01-10%^ #3q- 

^ ^^^^ SEtb, ^ ^Ivfl^ ^ ^l^t^l^^--^^ 

^ ^^^^^ 0.1-10%# oll^ .^iEflo>5llolM 2-30%'^l <^1^ ^Eflo>5flolEo| 

^]-^^ ^^o^\^^ ^i^ ^ Cb) i^ 

'^l^^sl ^sf^-il 0.01-20% ^ £fe ^^^^ Ji^^>7]- 91^^^ 

0.01-10%^ #4 ^-^s}*^ ^J:^ ^^^9] ^^1- 7l;^ll2l oj^i-A^ 

4. ^, ^ ^^^<^1 4^ DNA -^^ -^^^1-^ ^5^^^ ^^l^tfl^ 

jL^fa^^S ^^^^ ^M^4^ *3^<^1^^^ Jt^*>fe 1# o]>^Vo^ ^5^- 

0.01 - 20%» ^]^^^^^^o]B. ol^vo^ 2-30%i4 
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y} 91^]^ 0.01-10%* #4 ^^sj-c^ uy^ ^^e>^ ^IS 

^ ^l^-l^^fe o^o]^^^ S^s]-^ 1^ oi^>o^ ^^^^ 

0.01-20%!- ^4. -S^l-^ 10-187H^ Msl^el^-ilefo]^ a- o]]^ ^Hflc.>B)]oiE^ o] 
^o]^ Zll-ollAi 1^ oj^Vo^ ^l^n]^^ 2-30%^ ^^7l ^] 

^^1^^ ^^^^ oj^l-O^ o.^,^ ^^^^^ ^ ^^^^ ^^^^ _^ 

^;^]- ^^^j JL^p~}7} ^1-51 o]^!^ 0.01-10%* #3f ^^§>c^ -1:^ ^^i-o^ 
^ a?!:. ^ oi:i^^^ o^^^ ^1^^^ ^j^^, ^ 

^^^^ ^1S«^^* ^ «.Vt^o,) rn).^ ^lH^>o.^i_o^:^ ^^^^ ^^^^^^ 

^1* S#S>fe 1^ oj^T-o^ ^5}.^^ 0.01-20%^ xl-g-A^ ^/S^ <?>t^^^># 0.1-10% 
# ^,^o^ 1^ oi^^o, 2-30%«11 £fe 

^1^ ^^>* ^ ^1-71 ^>g-g: ^-.g ja^^y 

0.01-10%* #3}. ^^§H ^TO^^'H ^]^^ ^£ o|T^/ 

^1^^^ ^ oj:^^^ o^^^ ^^^^ ^j^^, ^ ;<l;gnl^^-o^o 
^^^1^ ^c.^^ ^ ;.l^p]^^_o^^ ^^^^^ 

Ir^^^ll- If^ Ol^l-O^ O.^^^ 0.01-20%^ ^l-g-^^^ ^/afe Oj:^AJ O^^ 

0.1-10%# o)]^ .f^Eflo>5)lolE 2-30%oll c;\M ^Hflo>Bl]olEO^ Oj^VO] ^£ol) 
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m 



€ 91^]^ 0.01-10%^ #3}. ^^Sfo^ dVS. ^^Vo^ o)]^ ^t11o>5llolEO^ 

^^1-^ ^isfe #0)1 o] ^oy6\]A\ ^ ov^^ u^^o\] rcj-e}- ^^x\^ 

5} "^^^^ ^^^^ ^]^^}JL, 7}^t}c^ -8-^^]^ ^, ojs. :^ Al-^ 

^^ti]^ M]S., ^-flS, S]^ A^]^^ ijj^].^ 2,^ ^^1^^ ^ 

M ^-flS, ^?\]^^^^^ M]^, T]^"?-, ^'§r ^S. IL^ ^-11^^ S^/HlJtofl 

^ ^'^ofl rtl-s. o. ^ ttVT^o^ ^]Hj-o.^]^ 
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^ nil, ^M^^m c^n, ^]Ko] ..^^ ^^^^ ^^^^ 

^t} ^A}, ^tll ^A>, 7l^m ^o^, 21 a]^^ - o^,:^, 

- "-'^^ "I'^'^'-^l -11-1^^7> ^^^V ^ o^^ 

^M-lBi-^l, -Hfl^ol^;^! ^<g.fl(SAID), «]-.fl^ol^;^l d^<g ;^KNSAID) , 

^^^1, ^^^1, ^^o^;,!, -Bfl^ol^.fl, oil 

ols> ^Ale^l^ ^ ;.H]si ^lom-, ^ «^V^c^ .g^;.!. ol^ 

^ A]<^1 1. .?^4 Ei ^^^^ -o-^^l^ ^^^^ x] gKO,^lo]_^ 

S^iiFE^^^Bl (egg phosphatidylcholine, eggPC)^ 12 mg/ml^ # 
4 41^ 10 ^ oH> .^v^i^i.^^ ^^^^^j i^^lolBlCHigh 
intensity ultrasonic processor, n^ol^^^^^]^^ ^ 600-Watt S^i)^ 2^:l> 

^^B1*H ^o^«^ ^2.^<^r^. 4^ s loi 3^.^0,1 

^fl 7l^l]# «l.^oi7H 10 %(v/v) -g-o^ofl ^o^ E)-<a ^M^lo] 

2^^J- .1) «loil 6 ^^^^^^ ^IS^f^r^.. 
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3^1- ^^^^ 300«]1 ^ Malvern Zetasizer^ a.7l(QELS ^S"'^)!- ^^*|-^ 

^. ^12: ^ 1 <a ^ 20 'a ^l-^ollA-]o^ 3.7l^5)-l- iHAi ^c^^ 

4 (3^1 ^^^^ ^^). S. ^§>^, HiEelzL2]Ailej-o]^7llol, ii^<^^^^ oi-g- 

§}<^ ^^flofl al§H °J^>^ 3.7]7} o>;g^^ oj- >^ ^^4. 

[a 11 





3.7] (nm) 


20 <a ^ 3.7] (nm) 


51] n>^}^ 


246.3 


290.2 




246.3 


278.2 




261.0 


298.7 




263.0 


402.8 




247.1 


418.0 




247.0 


271.3 




224.0 


236.8 




282.7 


307.9 




354.9 


-* 




263.0 


306.1 




256.8 


341.3 




283.6 


275.9 




263.3 


327.8 




249.7 


272.0 




191.7 


216.2 




249.2 


280.8 




253.2 


285.8 
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4# K 2^ ^-Jofl u^^ o.^^o ^ot^v (10%(v/v))^ ^^^^^fe DOTAP ^S. 

^ -g-o-fl^ ><>^§}^4. DOTAP^ 24 mg/ml^ #3f ^j, 37'C<^]^^ 

r^-^^^ 7l#^ «.z)o^ 10%7l- ^y}^ ^ 2^^V .3«1 

371- 3x> ^^^^ 3oo«)l ^ Malvern Zetasizer^ ^7] 

(QELS ^o^'^)^ (r potential)* ^^^S}^r:f (n=3). zi ^ 2ofl 

is. 2] 







37] 


(mV) 






108.5 ± 45.1 


48.4 ± 8.5 


A 




220.4 ± 23.1 


50.1 ± 5.4 






204.1 ± 18.4 


57.7 ± 6.7 


c 




168.4 ± 10.4 




■^^fl Dl 




157.5 ± 8.9 


64.5 ± 7.2 



-a^l-c] ol-nl-ol o.^ ^^^^^ ^^^^^ ^ 

^ 200nm o]^s. a^-g- n]^^^ ^^S^f^^^f. S^m^ S.^ 48.4 ± 8.5 
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3. ^""^^ 7]l-# ^O.^ 7>X]^ oy^j.^ 

[a 3] 

1^ ^H^i^ ^l«o^ -^^^V ^^^^ ^^^^ 







371 










108.5 ±45.1 


295.3 ± 85.9 


-fr^l A 




220.4 ± 23.1 


261.5 ± 12.4 


-^^fl B 


^7lf- 


204.1 ± 18.4 


201.3 ± 11.1 


M Dl 




157.5 ± 8.9 


174.0 ± 5.5 



^•1 1^ 5r>ollAl:£ ^]^o_ 2.7 Vi]\^^S. =L 3.7]7} ^7>Sl-Si-^M- -^"^1 

^ ^-^-ollfe 3.7]^ ^7>1- ^ ^ 7l^ el5L# ^^^1^ Jl^ 

*^^1^ ^^1^^^ ^}^7} ^^^-^mn^ 4^^l7> -g-^ #^ ^ 

3.7] ^ 3.710^ «.5r7> ^o^xjs.^ ^#^1 '^<>]^]^ ^^1 

oj0.uf, ^ ^^o^ ^71 7> ^Sj-^l <?]:^ S>7ll ^^1^1 
ol o]E-]^ ^^1^^ --^SV^cf. 

^^Hl 4. ^oT-ol^^cj ^1^_pl^^^ ;^1S 

DOTAP* 24 mg/ml^ ^4 ^1^1 37°Co11^i 1 o]^!- w^^j^lsVo^ ^Sj-Al^ 

^, S^ti. El-<g ::5ii-|?11olEl(High intensity ultrasonic processor, t^l-ola-^SS. 
^H, 600-Watt 3.^)^ 2^^ ^^sl«}<^ -g-^-^# ^l2:s>^ 
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0^011 10 %(v/v)£l7)l i^o^ B^o^i ^u)^)olE]^ 2^:l> ^io]] 

3^} ^^^^ 300W11 sl^tl- ^ Malvern ZetasizerS ^^^KQELS ^^^Sf^ 

IK 4] 





3.7] (nm) 




181.2 ± 13.2 




183.2 ± 1.4 



Adherent ^^IS^o] cos-1 (^j-H-^Hli^^El -^Hfl^; 
ATCC CRL 1640) ^>^§>^4. z^z^ io% 

[FBSCFetal bovine serum)]ol dMEM wfl^^lollA-] syc, 5% C02 til]<S^7lo]lAi Bfloj: 

DNA ^^^^ z]-z]- pCMV-CAT [A}.olst^l:&^«>ci 

(citomegalovirus)^ (promoter )o11 5]^ 0^]^ ^^0]^:^ 
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(chloramphenicol acetyl transferase)^ ^e^-r^^n] je., Invitrogen, 

Inc.]34 pCMV-beta [A>ol£a]l^^t3l-ol &) (citomegalovirus)^! ^^S-Bjo!] 

«llB)-:y:S^:&^li=11^1^(/S-galactosidase)l- ^:^S|-§>fe CLONTECH, Inc.] 

^ DH5a-rfl^j-^-t^ a>^S}^ji, ^ef^Dl^. DNA ^elo)]^ 

QIAGEN ?1E(LRS)# ^^l^s^V^cf. LB-<^^3X]^^ Jl^ltifl^l oflA^ ^^q^^B] 
50 lig/ml ^^^^^^o] LB tifl^l^Hl ^ 37°C^]^^ 16 

«]]°o^S>^i^. wfl^^^-^^ 5,000 X g S 4°C<^lAi 10^^ €^^2]§>^ 
^■flil- 10 ml ^ PI ^f^-g--^^^^ ^^W^]^^. ^^1 10 ml ^ P2 

^oB^ ^Jl ^^oijA-i H^v^l^V ^ lOmI ^ P3 ^^^^-^^ ^JL ^^ofl^H 20^ 

^ 4'C, 30,000 X g o^l^i 30^^ €^^Sl^ ^ ^i-^^-^^, QBT ^^-g- 

^^-Br QIAGEN-tip 500 ^Jl 30 ml QC ^^-g-^-^^S 2«i ^, 

5ml QF ^^-g-^J^-O^ -g-#Al?] ^ ^^1 -^3)2] 0.7«fl^ o>ol4^s^^^^ 
4°C, 20,000 X g ofl^i 30^^ ^^^5]S>^ DNA * 70% <^1^*^ DNA 

1- ^Jl ^7] ^oflA-l :f #^^<^1 4^ UV >;^MSi:£n]Bl^ ^ ^ 

4-g-^}^^. 

^.^]^] 6. 'a-o]^^^ DNA ^^^1 

•a- dm^ ^1^^ ^^^> ^^^Hl^ 4^^^ ^^^^ '^'^>^ 

7] ^Ajc^l 2 ^l^i ^^1^, ^l^Sl^ 2^5.#^ el^^E^-'?! DOTAP 

o.^ nvs-o]^ tfl2:^^^ ^V-g-^H, DNA^q-^ ^^^1 o^^l- ^^§1- 
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pCMV-beta (1 ^g)!- ^^o]]a] a^o]^ ^ 30 ^:?} ^^o\]a\ y^v^lsj-^cf. 

(pH 8.0m ^J7l<g:^ ^ oilBl-g- a^n>oljE.^ 3o«:^> 

i 4oll^i S.^o] 2uX^ eli^iEf-l^ l;,gO^ DNAcq. 4^^]^ ol-o] o].7>^^ ;goll 
DNA^ a3f^A^ l^sH ^^^f-^ ^ o^cf. 

^ DNAi^ ;^i«o>^^i ^11^^ ^^^1- ^^^^ <a-c='>^ 

(PLAA: poly-L-aspartic acid)^ ^H^SH ^B]§}^cf. ojafl ^^^joil^i 

DNA^ «fl-# ^-If-o^^i ^l«,>^^lo,l o,^ ^^^^ ;^1«o>M/DNA ^^^o^ 
-a-^d^f* ^ i^;.H] tfl^V -m^-^y^. li^fe £ 5011 ^E^-^^^oJx:f. dNA 

^dS>^ cfltV ^71-71- 1.25 ol^j-oi)Ai elS4iE^^04 D0TAP21 ^4. t^S] dNA 7\ 

a} sH^i B^i^ ^i^ofl a]^)] ^4 o...^^ 
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X\^^ Ui\o\ ^^oflAi^ COS-1^ K^^S. t}c^ Jl^^ 
COS-1 ^S.^ ^^^^§}7l ^ 12 ^ 96 €(well) ^sfloleoii i x lO' 71] 

§>^cf. 0.5 Dl-ol3.SZL^^ pCMV-betai4 2 n>o]H^ii^o^ dqTAP bISI^^ ^^1^1 
2^ ^l«oi-^^ll-^ DOTAP 2 nl-o]3^zL^# 2^2^ ^-B-^H DMEM 20 t>} 

ol^S.2]B]^ sl^Sl-^tq-. s\^^ ^jw^^^fl z^-z]- s\^^ DNA ^ 

oflofl ^7>, ^ ol-sfl io«i^ ^o^ ^JL ^^^]^^ 30 

^. ^^^^1: ^^1^1- f-B-^H ^fe DMEM-^S ^-fl^^VJi, ^ DMEM 

«fl^l 160 D>o]^^s^B]l- ^7}^ ^ ^1«J-DNA ^^^11:^ ^7>*>^t:}. M]S. xfl^ 
DNA l^RV -^^ 37°C, 5% C02 «J1 '^f 7] ^V^^ ^ ^-^-^H 

DMEM «fl;^l^ ^-11 ^^li xlwj-/DNA 

JL, 10% 7f aflXl* CfA] ^7>5:1-Q^ 24 ^R^-^^V «fl*S^*l-^T^. 

^^^^ ^ 24 ^1^^, 511 Eel 1:^4=1 oil «fl^ll- ^fl7le>ji 200 d>o13.^£]e] o| pgs 
^ ^15.1- ^ 50 Dl-ol3S2lE]oi ^^11 -g-Qfl(iysis solution ; 0.1% .Triton 

X-100, 250 mM Tris, pH8.0)^ ^7>^ ^ - 70'C^]^^ ^^^]9]JL <=1^# cfA] i-o^ 
■^i ^-flS^^ -g-^fl^mi^f. ^^S!] ^o\] 50 i^>o]a.^elBl^ 0.5%^ -f^^ 

^^■f-'?!!- i^sm PBS-g-^-?!^ ^7}^ ^ v^X\ 150 i->o]^^elBl5] 7l^-§-o-«(img/mi 
«^silM# 511:^ ^s^-S2i]ei-i^A>oi^)^ ^>^oilA-i ^ lA]:^ -^-y: jl^i 

-§-^1^4. ^11^^ ^-^^s^-SAlcllol^^ a^o.^ 5r>c^ >^l-7lSl ig-i^Jil- -^<a 

S>7ll S^i a}:-§-A]^ ^ 570 nm <^1>H l^^Sl- ^^S}*^ ^^cfl^^ ^^S. 
i^(n=3). ^^^SJ J[^^ ol^i-o^ allBl-^g^-SAlt-llol^oi -a-cfla^o.^ 
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/DNA ^^^m^ ^7>§l-7l^ ^^^^t: ^i^Mr ^-fi-§H DMEMo.^ H 

^t}JL 80% DMEM afl^^] i60 nj-oj^^eiEll- ^7]-5>o^ ^a]c^] 



IS 5] 





^l^o^-H-^1 


^^^^ (mU/well) 


(%) 




1^ 80 % 






0.73 ± 0.13 


0.04 ± 0.01 


78.4 ± 13.5 


-B-^1 A 




0.22 ± 0.10 


0.08 ± 0.02 


77.1 ± 12.4 


-^^1 B 


^71# 


0.21 ± 0.07 


0.12 ± 0.02 


85.7 ± 11.7 


-^^1 c 




0.30 ± 0.08 


0.18 ± 0.08 


85.9 ± 12.2 


-^^1 Dl 




0.37 ± 0.09 


0.22 ± 0.07 


89.5 ± 10.2 



10. ^^li£^>^^^T^. 



^^<^} 91^ tfl-^el-#fl- (3-4,5-x:lnimElol.^-2-o^),2,5-cl5ll^ Efl 

^^^^ tiSnl-ol== A\^t}c^ ^^S^^ ^ 9X^. n^^^^ ^Sr 

9X^ ^^}9X^ ^fl3£<HlAio> 7ll«:5lol ^^^o^ -^A^ HflEs^^- jaefA-^o^ i 
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^1 (ELISA ^^7l)# A>-g-s>o^ in)>5.ji ^^5:>7ll #o>o|- ^ ^4. 

COS-1 M]^Mr ^^§}7l s]-^ ^oil 1 X 10" 96 € #s11o1eoi] ^^eyc^^t^j.^ 

^l«o^-B-^ll:^ "i^^^ #l5:H ^^^^ -¥-^1- 200 ^}o]3.^^^^ ^ 

tifl^l* ^]]y]^ ^S.<^] vJo]^o^4, 24 ^l^>-&^ afloj:^ ^ n|l^^ ^^l7-le}^tif-. PBS 
-g-^-«A^ 2«i ^il^^ ^ Al]^^ D|);g 200 D].ol^^s^B]^ MTT -§-^-^ 50 ^>o]3.^5:i 

MTT-itsn]-^ DMSO 200 T^>ol3^e|Bll- ^o] ^-^rf. 50^}<^] 

3.^^^ ^ 570 nm <^l^i ^^£1- #^§>^4 (n=3). 

^H^-^ c^ei ^I'g-^^fl^^ ^^IS^^^ S soil i-l-El-vfl^4. 

^l«o^-n-^fl^ ^^^^ ^sl:o.u|-, e)^^. ^^^o^ s|. 

1^ SHIA-]^ =-^o^ ^^^^aS^^ ^ SlS^cl ^O.^ Al-a^ 

vfl^ ^ ^i:f^ 7>^>a-g- ^^flAl^Tzf. s 5011 El-Vj w>5q- :y:ol, 
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^n^^^]^ n 89% oj^Vo] ^^,^^0] ^cl-o^^ ^o] ^^^o] y}:.^ 

^ €^1^ 50,000«fl^ 6). £ 6^ c 

^p]^^ ^^j^^ ^o^^Jl ^4. 

^1^4 1^ 80%c1lAi HllE]-^V3^^^^t^|ol^o^ ^A^o] z]-z|- 0.24 ± 0.074 
0.11 ± 0.02 m\]/weno]^JL, ^oj-o^^ ^^i^ ^^^^ 82.6 ± 15.6 %^ ^ 
i^^^<^l a.^cf. ol^i-o^ jg.^ ^^^^^ 

-€^1^^] 13. <^.l-o]^^^ ^] ^^ - ^ ^ M n OPE# ^^^l^Uh elper liniH^^ ^7> nfloj 

^^^l^S DOPE (L-^-cfoi^ei]o^ S^i^E^^oii^^ol-oi)^ A>-g.f-A^^-] ^]«^>o. 
^1^ ^^^^g ^7}^.]7]JL7.} e>^T:f. ;^l:ai-^ ^^^ofl^i ^^^^ 
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(fusogenicity)^ 7}^]^^ &| ^ -g-^fl^^oll S^^fl ^^^l7> ^^l^H^S^ <a 

(endosome)^ ^Jl 4-2.^ ^^1 -g-olsMl ^^^a^ ^^^<aJL^ol ^7>£)^ 

^Ajc^l 2^ ^^<^^^ X\^^^4si\. el3t#oi] ix)TAP4 DOPE^ «1 

7> zj-z}- i:o, n:l, 7:1, 5:1, 3:1, 5:3, i:i, 1:3 O.^Jl l:5£)fe ^l«o^ ^ 
^^1- ^flS*!: ^ ^Alc^l 8<H1 ^^^^ €^l«]-^4. att tfl^ 

^;^14 ^§1, DOPE^ %T=<^1 ^7>^ofl icj-e^ ^^^^Jl^o] ^7}s\o] 

til7> 5:loflAi ^ji^ ^^n^^JL-i:^ :i&m- '^iJi^- DOPE^ 

DOPE^ %7}^ ^^^^<^1 «o^^^^ ^T^1^4. ^^l&ltb DOPE'^1 

^Jl^^ ^1-:^^ DOPE^ ^7>ol] ^^^M14 DNA/^l«cJ- ^^^^ "y-^^^ 

^ ^^o] A>^^4. 

14. 4<^1»gfl?1(DI0LEIN)^ ^^^1^^ ^7Vt^# i^^ 
^^■^^^ ^-g-^ ^7> 

*}^4. 4^1^511^^ D0PE4^ ^el 7l^ -^^^-^lAi ^^;^l^SAi A>-g-£ixi 

c^l 221 ^^«^^^ ^O.^ 51-^ ^]Hj-o.;^l^ 2li#oll 40] ^311 0]^ ^ ^1^^^ 
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my} ^7}^ ^ ^Ajo^i 8011 ufe} ^^^oi ^Ajsy^ji, 

IK 6] 

cfoj^elloiol DOTAP Dl)7H ^^^<aoi) n]^]^ cg^^ 









3.7] (nm) 




(mU/well) 
80% 


(%) 






DOTAP 


148.5 ± 
44.1 


0.73 ± 
0.13 


0.04 ± 
0.01 


78.4 ± 
13.5 




DOTAP/ 
DIOLEIN 


185.2 ± 
21.1 


0.98 ± 
0.12 


0.07 ± 
0.04 


83.4 ± 
14.8 




^^^^ 


DOTAP 


145.1 ± 
18.4 


0.35 ± 
0.09 


0.20 ± 
0.04 


82.7 ± 
10.4 




^^^^^ 


DOTAP/ 
DIOLEIN 


165.2 ± 
19.2 ( 


0.46 ± 
3.07 1 


0.22 ± 
0.O7 


85.6 ± 
11.1 



^#£]$i4. o]£^^^ ^.y-o^ DOPE ^7>o,] o]gfl ^^li^^go] ^7>S}^ 

o]^ 4<^1^5flo]ol (fusiongenic lipicD^a -^^l-^l 

S^Sf^ 7m;^l c (protein kinase C)^ ^-^^^^ll^A^ ^ oj^y] 
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-^A]o|] 15. DOPE^ T^^^^l^gl]^^ -^-^1 ^7>o|] ^^V ^^■^'a jL^^ ^ 

i^7> 7}^^7}o\] cfl^Vo^ Jl#*|-7l DOTAP^ DOPE^ ^^ti]^ 5: IS ji;^^ 

o) .71^])^ ^]H^1-o.^]o1] DQTAP^ DOPE^ ^^^^ ^-<=>1 #^1 ^ 

^al7> z^-z]- 1:0, 7:1, 5:1, 3:1, 1:1, 112^51 1:3 ^l«o^Ml- ^113:^ ^ ^ 

^Hl soil ^^^'i^ ^Ais>^j7, ^^o|] cfl^ ^^t^ ^€:§>7l ^ 

^^^^^ ^<^1#511?1<^1 #7>^ofl i^-e^ ^y].^o^ji tal7} 5:l<^lAi 2^ 

Jl^ ^^^^ ^Hl-Lflo^rf. o]e^^^ A}^^ o]^ ^^]oii ^7>^ 

^^'^l DOPE^ -f^tt i4'^l#5ll'?l°l a S>M-^ 7] 

^, ^, 7m-;^11 C (protein kinase C)^ ^7> ^o]] 7]oi ^ ^ AS a> 

#5]<^l€^^e1# (PEG) -H-5fl^ ^l«o^-H-^l<^l "S^l ^^fll- 
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(fusiongenicity)^] ^^^^ ^M^. tifef^i ^ ^^ofl^ife 1^ §><^l^i^ 

-^^1<^1 13^ DOTAP/DOPE ^l«o>^^floll q-<it^V ^^>^^ #Sl^l€^#el# 
(PEG) Jl^^H^ TweenSO, PEG2oooPE(l-#nl£^-2-^£]] o^^ 

-sn-e-el-ol^-fl^-3-SiSoi]^^o].^-N-[#a|(olll^#sl#)2000], HC060, iii]JL 
Pluronic F68^ 10. 20, 20, :l^\IL 50%^7l-o}c>^ ^^]^] 8 

^ m ^^^^^ ^ ^-fli^^^ ^^iSl-^tzf. ZL iJz}-^ i 7 

Tween80# ^7>*V ^-f ^jw^l-^^lo^ ;go. ^^^o^ j-^o] ^7>5]^ 

PEG5] <a^l^ol]<Hl ^^1] ^§1^ ^i^o] DOTAP^ DNA ^^^^^ ^^^^l^l 

^5fl*l-^q-. n 14 DNASlfS] ^^^] ^Sfl J^C^ 0j:0] 

7] 
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DOTAP ^ 


3.7] 




^^^^J:^ (mU/ 


well) 


























iJl TT 








* 


(niii) 




I o 






80% 


(%) 












154.4 


_1_ 


0.90 


± 


0.08 




78.9 






A 


- 


2 


25.1 




0.31 




0.01 




18.5 












145.6 




1.51 


± 


0.12 




76.0 


_4_ 




B 


TweenSO 


3 


12.1 




0.28 




0.05 




11.3 












151.41 


i 

-r 


0.54 


± 


0.04 


1 

~r 


82.0 


"T 




c 


PEG2000PE 


5 


19.4 




0.12 




0.02 




12.3 












140.2 


1 

~h 


0.50 


± 


0.06 


-j- 
lE 


85.0 


it 


sia# 


D 


HC060 


5 


0.98 




0.10 




0.02 




10.7 












200.1 


+ 


0 62 


± 


0.38 


t 

~r 


89.3 


1 

~r 


A 




- 


2 


08.7 




0.15 




0.11 




15.4 












186.3 


1 

-r 


1.05 


± 


0.52 


1 

~r 


79.8 


1 

n~ 


B 




TweenSO 


4 


13.2 




0.18 




0.13 




18.2 












190.2 


III 


0.41 


± 


0.23 




81.8 


_!_ 


C 




PEG2000PE 


8 


10.4 




0.10 




0.09 




t A IT 

14.5 












162.0 


± 


0.33 


± 


0.24 


± 


83.2 


± 


^^1 D 




HC060 


8 


08.9 




0.11 




0.07 




12.3 












232.2 


± 


0.20 


± 


0.10 


± 


78.3 


± 






F68 


10 


12.3 




0.09 




0.06 




15.7 





* DNA 0.5 D>o]3^zL^ol 7l^<a ^, ^^^1 -^^11^ DOTAP^. ^llJ" 



^.A]o^l 17. Tween80 ^7>^ol] it)-^ ^^.^"^ ^71- 

^Ajc^l i63f -&<a^ Tween80^ # ^l^S^ 0, 5, 10, 15 =l^JL 20 2] 




^^S^^. ^^^^g TweenSO^ ^7>5f ^7]-§}cf7> # 

51 10%^ TweenSOo] ^7}^ ^]hJ-o.^^]o^ ;g o.^^. ^p^. o.^^^ i4El-i4^^i:f . 

10% o]Aj.o] TweenSOo] ^7}^ ^]^^^^]]^]^^^ ^t]^ ^^^^^ S^o] :7].^ 
^1t# ^^cf. o]^ ji n^:£o^ TweenSOo] ^^flg}^ ^l^o^-^^l^ ^^<^)fe 
TweenSO^ -e-^^(fusogenicity) ^4^4^ ^l^J-«Ksteric hinderance)^] ^4 

^^lo^l 18. TweenSO ^7>o)] nj-^ ^]»jj-^;^]oj o|.;,^a^ ^^-[. 

TweenSOS] ^7>7> ^>^^>a<Hl n]^]^ <^^j:^ <^^^o>^7l -^^1^1 16 

^ ^l^^V I0%ol TweenSOol ^7}^ ^]n^o.^]s>^ ^^^^^^ ^30^ ig.^^^ ^ 

el- ^fl^tl: TweenSOo] :^7}£]xl ^o. dqtap/DOPE ^l«o>-B-^l2l t>^A^# yjiSs-}^!:]-. 
01 ^ ^^o^ 0.5%^ 0.1%^ dt^ o>;.>ol^ (sodium azide)7]- 

^-n-^ ^I-ar'S ^^<g^ (PBS: Phosphate buffered saline) -g-^'^jAi sqq^ 
^ ^l^Hl 600 nm <^]^^ ^%^Wr ^^^^SXmn=3). l^fe ^7)0^ ioo% 

^ ^-arSj-c^ lOofl ZZ.Efl^SA-1 u)-B]-ifl^c]-. 

TweenSOol ^7>^ ^]^^^^]^ ^7>s]^l ^l^g-^;^^] tI^] ^%^7} 

^S}-§H ^^4. o]^ TweenSO^ ^7}^ o]^ ^^^^^o] 
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^^1<^1 1621 al^l^^^^ Tween SO^l 10% ^7\^ t]^^^^]^ z]-z]- t^}o] 

3.S^^^-c\o]^] (microf luidizer)^ ^^7] (sonicator)# ^^l-g-s^H ^1^^ 

^Hl 2^ -i-^^^m-, ti}ol^^^^i:1.ol;.-1l. oj^tl: ^-ffe 4^32f ^t:^. :^ 

^1-^ zj-zi- ^ 70°C 7>^SH ^^^1 7>-g-S)-A]7j ^ -^^i-jij- ^^1-^ 

^£.7)1 14^1 8000 rpm ofl^i 10^^ iEtiVsl-o^ ^l«o^-B-^l* o]^^ 
Microfluidizer® #^ ^7l<a- 80 psi <=^l^i 10^ ^4^1^^ ^]^^ 
<g^T:f. 3.7]^ ^Alc^l 1J2|- ^o] 3^} ^^^S. SOOafl sl^t!: ^ Malvern Zetasizer 

[S 8] 





3.71 (nm) 


^^^^Jl^ (mU/well) 




80% 




178.5 ± 12.7 


1.10 ± 0.20 


0.54 ± 0.14 




186.3 ± 13.2 


1.05 ± 0.18 


0.52 ± 0.13 



^^4. tfl^^S^^ ^^^i^ n>ol^S^ = i:l-ol;^lol^^ A>-g-S>J7, ^^^^ 

^1*S-B-^1^ ^^^^ -B-^V^b ^^^31-1- 2i5a^(n=3). 
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20. Sg.E|-Pl 5]] o]E (protamine sul fatfi)^ ^^7;\^7]- ^^^^ 3.7]<>\] 

^^Efnl ^i^llolE^ 47>'?.to]^A^ (poiycationic polymer)^^i ^^1^ ^ 

atl: ^Mjo]) ^^l^tA-]^ (nucleus targetting moiety)^ 7}^^S.^^ 4 
^^1^ ^^^Sl o]:^^ #^SH ^^^^^^^^ ^ Sife ^«-^^ol4. 

DNA(pCMV-beta)^ ^^7]- ^^^js] 4^^]^^^ a] ^^.^^ ^sflols^ njs^ DNA^^f 

^Ajc^l 6o]lAis>1- ^vo] 5^3x|^ -^^^1-^1:^1 ^l<q. DNA 9] 4^^!- ^^Js>7l 15 ^ 
^, ^SE]-^ ^i^lc^'lM €(well) ^ 2^2^ 0.5, 1.0, zielJi 1.5 ^H^^n^-ii! 
Dje^ ^7>5V<^ ^o^^l§H ^^Bfni ^2)10] E<q. DNA5] ^^^11- ^ ^ -iA] 

6<>1lAi^ DOTAP ^^^5] ^tiVo] 2 ^>ol3^zi^^ 4.7].§^^c:|-. ^7]- ^x\c^] 
ISf ^T-o] 3^> ^^^^ 300W11 s\^^ ^ Malvern Zetasizer S 3.7]Mr ^^S>^4. 

-^J: ^ oic^ ^.^^^^ oj^i-o^ ^^^fil^ DNA^ # ^S>S 
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IS 9] 



'I o 




DNA 




3.7] (nm) 




DOTAP/DOPE 






108.5 ± 15.1 


DOTAP/DOPE 


+ 




174.2 ± 08.9 


DOTAP/DOPE 


+ 


+ 


100.2 ± 06.9 


D0TAP/D0PE/Tween80 






120.4 ± 13.1 


DOTAP/D0PE/Tween80 


+ 




138.4 ± 10.1 


D0TAP/D0PE/Tween80 


+ 


+ 


112.2 ± 04.9 




DOTAP/DOPE 






121.1 ± 05.1 


DOTAP/DOPE 


+ 




179.4 ± 05.9 


DOTAP/DOPE 


+ 


+ 


119.2 ± 03.9 


DOTAP/DOPE/TweenSO 






130.9 ± 04.9 


DOTAP/DOPE/TweenSO 


+ 




163.5 ± 05.5 


DOTAP/DOPE/TweenSO 


+ 


+ 


125.4 ± 03.9 



^^]^] 204 -^^^ ^j-^^S- S^BfT?! ^5110] ^ ^^1<^1 8<^1 -air^ 




^<=>] #7>S}^T:f. ojE^sl. J^^o^ ^^^^o] 
Ef^ ^ifllojEnVo] ^^o] 7-10 Hfloj^l- ^7>^V ^oli:f. 7].;g- c_^^ ^ 

^^oll^i^ ^^^^^ S-i:^ ^oll ti]^ ^l«o>^7llo] ^-fo]]^ 

oflAiJt AVxg-^V ^A^^ o.^]^}^ ^o_s. ^#S]o^t:f. lc}-e]-A-l ^^E^-ol -^sljolEiq. 

D0TAP/D0PE/Tween80 ^]^^ ^^^^ ^^^oj^^^ ^o^^ tfl^j-o.^ 
§>^^. ^-llS^^Ai cOS-1 cfl^oil cV-li^ NIH3T3^ A>-g-eV 

S. 12<^] HEfl^^ H-Efiflo^rf. 

^^1-^^ S 10^ 7l# igo]] i^4Hl^#^4 PEG2000PE1- lOOing, 

47 



80mg^ ^7\^ ^ 7\^^}<^ ^^^l7> ^ 7>^>^^Eflo]l ej^s] 

lOmg ^7}§H ^91^. ^^s^^]^ ^91 PBS lOml^ <^^^ 

^fl2iS>^t:f. o] 3^]. ^s.^^ 3QQHD ^^^^ ^ ^^^^ ^^^S>^ 
(K 10). 
[a 10] 





-B-^la.7l(nm) 


c>n>>Xl7ll-( linseed oil) 


226.5±3.12 


^7l ^(soybean oi 1 ) 


218.1±2.83 


^^*^^(squalene) 


224.0±3.28 



2l^5ZlAl H^>A ^^^o^^ 230]]A-1 TSllS^V ^1»S-H-^1 3ml# ^^^^ «^Oll X^Jl Oj: 

#5.;^^ ^ 10ml 51 PBS^ll ^^7} (37-C)«^ll>| «o^#a1 ^ o.^.h] ^ 

«lia<^l^^i ^1«^-B-^1 ^tll7> pBSofl -g-^fl^ol oj^ Sl^5llAloj ig-^ 

i ^-^^V^rl-. o^^o] ^^Sl-^4. 

5. 13<^1 q-H}\fl ^^1 ^^<^^^ 7i;^ii^ ^ 7>^ w^>^^S7]. :!^eiBi, o 

^1- f-^^.^^ ^91^. ^91^^ o}v}M]7]^o]^ ^71 ol^^ 

oimo^io] PBsofl ^«ii^ ^Bflo^ sl^^iAioii tii^ ^1^^^ 

^1=1-. 
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m 



25. T:fo]# ^5 ) ) ^ ^ 1-CdiclofRnac sodium)^ 

-^a^loll 23oflAi o^^^ ^^^^ t:fom^^lv^ 3^ ^^^^V ;^l<q^^ 

300H]] sjA^^v ^ 3711- (K 11). 

11] 



^l«o^ 71^]] 


-H-^fl37l(nm) 


o|-D|-.5<|7|#( linseed 
oil) 


210.0±0.61 


■f- 7] #( soybean oi 1) 


222.5±2.39 


^^"^^(squalene) 


235.8 + 0.36 



^^]^] 26. o]^tl cfo1#^g)]M- ^.^ ^jj-^ 

4<^l«^m ^Alofl 2501M ^istl: ol^si-c^ ^;,]oii 

24iq- ^o^^V «^^o^ ^Hfe ^^nl-SZl 

eflsl^CHPLOo.^ ^^S>^4(i 14). 

t:fol^^il]^- ^ = ^ 5l^2)Aloi] ^^^-«o]l ^ ^#ols.^ m^9l ^# 

«o>*<^l HB}.= 711 -^O^.^^. el^sqXIc^ o^^«^^ ^^0,1^-15^. P>:5V7H^ ^l«o>^^l^ 

^-f HlJEC^lO] pBSol] -g-efl^ ^H)]0] cfol^^sllH- 4.#Oll ti]^ ^l^:2jO] O^:^ HJ.^ 

t^^ls] aliiic^io] pBsoii ^^51 ^E]]o^ ei^slAl6i] aigfl ;=^l^;^ol 
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^AHI 27. ^1A>^ 

(LDso)^ ^^^«>^cf. ^ 30g<y Balb/C i^l-f^ e^l-Bloi] -^^j^ 

1/2, 1/4, 1/8 ^ l/ieafl sl<i^S>c^ 200 ^ :^sfl t^-^ i2^^A>s]-o^ 

24^1 ^> ^ ^3^1- (survival rate)# ^#Sr>^i:f. ^ s]^ tifl^^^ DOTAP ^ 

^^<t^ ^ S. 12^] i4B}ifl^t:1-. i^el-Ai LDso^ ^ 1.6 g/kg*?! 

12] 





DOTAP (mg) 


^^"^^^ (mg) 


^<§## (%) 


1/2 


2.4 


8 


402 


1/4 


1.2 


4 


16.6 


1/8 


0.6 


2 


66.6 


1/16 


0.3 


1 


100 



-^Ajo^] 28. ^i-^^^ (systemic) ^i^^ ^€ (^^^^ 

^^^S^^^ ""^ol^y] m^^^Vl- ^^^^ (systemic 

delivery)^ ^^]^}'^^. ^^l^fl 2^1 »^^d\] xtj-e}- -^^] 1.7 n>ola.^ 

elE]^ pCMV-luc + 10 Mg^ ^^^Mr ^^^^1^ ^ 30 g ^Tlll- ^^fe 

Balb/C ^}^^^^ 2n.^^] ^^^m ^--^^^>«^>^i=f. DNAl- 

DOTAP Bl3t#/DNA 4^^^ naked DNA ^tfl^ ^Aj-Sf^rf. 22^1^ ^ 
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(lucif erase) « ^^o^ PromegaA>o] ^ 

# ^ -20°CollAi ^^S}^t:]-. ^Ajsilei-^i «A^^ 10 n].oi3^e:iEi^ ^ 

^ 100 "l-o]3^5^E|o] ^^^-flofl ^o] ^ ^nli^D]El 

(luminonieter)# o]^§>o^ ^i-cfl^^ ^ -^-^ (light unit)^ ^^§>Sc}-. :£ ISofl 

^l^^l^i, ^§1 ^-^§1 ^-a-^ 

^^]^] 29. ^■lAi;^^. ^^^^^ (^MmxJ(\ 

# ^^^^ -^^l^f^cf. ^Ajc^l 16J4 ^5], ^Ajc^l 2^ EKel- 

^1^^^ ^I'il- 10.5 i3>o]3^5lE)^ pCMV-Iuc + 50 Mg^ ^^^^1^ ^ 

^ 30 g ^^^^ Balb/C T^elo)] ^^^11- ^i3fl-A>§l-^cf. «] 

Jiloil^ o^o^ DNA-1- DOTAP e^i£#/DNA ^t^l^ naked DNA ^b})^ 

^11- -S-ifl*}- ^ (luciferase) ^-^§1-^^-. S. 16<^]^'\ S.^o] ^ 

1-^^ ^^"k^^^ 7l;.]l^ DNA A^^v^loijAi, ^ 

5^1<=>ll^i DOTAP 5]i#o]) ulsi] looafl ^l^v ^o. ^o.^ 
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# ^-tl^^ ^^1<^1 18^ «o^^<^l EK^l- ^12:*!: ^^1 

54 pCMV-luc + 10 /zgl- ^^^-^1^ ^ ^ 30 Balb/C ^} 

o]^o]^ eli£#-8: <^l-g-5l-o^ DNA4 ^^^^^ ^ ^'^-^^^V^^M 

^1 ^^^^l-^^-. :£ 17<^l^i ti^o] DOTAP/DOPE ^ DOTAP/DOPE/Tween 80^ ^ 

^ ti^^l^i^, DOTAP/DOPE/Tween 80 ^^]^ ^-f DNA ^^Jl^^l ^5^Ho]]a-1, ^ 

^■^Hl 31. m^^AV-i- ^^Al^^ (^^Aflvfl ^^): ^^El-?1 -M^iflol 

1- ^^^^ -^^l*}^^. SSE}-i?l -^^flolM 30 t.}o]H.^ZL^J4 

pCMV-luc + 10 MgMr ^JL 15^^ 91^^^^]^^ ^ ^^1^1 18^ ^o^^*^! ^Sl 
^ ^jHj- ^Al6|l 215] wj-igofl icl-e]- ^7>SrH ^^^11- ^^J^l^ ^ 

^1^ ^ 30gS] Balb/C ^>-f^^ 2iL^^] ^^^1- ^^^-^^A>el-^4. ^ 22^1:?]: ^ 
4-:^.o] z]- ^1-71 (^V, 3^1, Ai;^., ^5]*V ^ ^Ajsilel-^l %A^^ «A^§].^4, 

:£ 18011 ja^o] DOTAP/DOPE ^ DOTAP/DOPE/Tween 80^ A>-§-5R^ ^-9-, 
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sl^iqAi cflA] cfoj^^jjiii^A]- (diclofenamic acid) 3 mg Af-g-^b 

^^^^ 300W1] sl^-^^^ ^ H711- ^^^S}J1 zt lizfl- i:].^ s 130]! H-H)-xfl^4. 
IS. 13] 



^I'S- 


(nm) 


'^M'^l^lf-C linseed oil) 


213.2 ± 3.03 


^^l-g- (soybean oil) 


240.1 ± 1.14 


^^<^^ (squalene) 


239.0 ± 1.23 



4 ^<a^V ^m^^. «ol-#^ Jl^^^ --^^l^^x^l-JSZisfl 

5^1^ (HPLC)^S^^S^^I:f 19). 

vfl^ -H-^i-^s o]]^ ^^lEfloj-siioiE igofl s^>x).ei^^^j4 peg 2000 PEi- 
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lOOmg, 80 mg-si! ^7>^ ^ 55°C^ ^1^^}°^ "^91^. ^ 7>^^i-Hfloil 

A-i AVol^^>,i^^ 20 mg ^71-SH ^^4. ^^-i: ^91 

PBS 10 mil- c^el^ofl ^^^^i B]-?! dbM^fl^l^^^ 2^^^ ^^3^ ^ 

^l^§>Sa^-. ^1 ^I'S-^^l* 3^1- f^^^^ SOOafl s]^^ ^ 
B.711- ^^S>^4. a 14<^1 i4H}vflo^cf. tiliSoiil^A^ ^X\d\] 23^1^-] ^1-^ 

iq^Tz)Al cflAl A>ol^^^i^ 20 rag ^V-g-t!: ^1^S>JI 23^- -^^§>7fl 

14] 





-H-^la.71 (nm) 




199.6 ± 2.6 


^71 # 


200.5 ± 0.7 




180.1 ± 0.7 



^Ajo^] 340^ 6\]^ >iEflo>5l]c.lE X]^ol^^# ^^^SSV'^ ^^>^°1^ ^<^]^^ ^ 

14 -500 nmcfl^ ^^S. 
I^^^ S3}-] 

^ ^^^^ ;^l«o>^^1fe Al^^oflAi ^ o>i^5}-, Aj^l LflollA-l£ o>^t!: ^^Bfll- -6-^1^ 
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(a) ^]^^^^M]^o]B. ^]<io^ 7l#^^ <^]^o]:^ IlW<^]A-] ^^^^ If^ oj^^Vs] 
^l«o>^^1 2-30%, (b) ''^o]^A^ iWfe 1# oj^l-o] 

0.01-20%, ^ (c) ^^^m ^}^]^}^ #S. ojso^^^^ ^l«o>^;Hl. 
21 

(a) 12-187l]ol EB^^e]^^|e^o]:c o^l^ r^iBflo>e|]oi e ^6\]a^ ^ 

^^fe 1# ol^vo] y]^^ 2-30%, (b) iWfe 1 

0.01-20%, ^ (c) M-t^;^ll- o]^o]pq^ ^]^^\^ 

[^^^«c^ 31 

(a) ^^<k^^, ^^<-^^^ £fe ol^o] ^oflAi ^l«o>^;^l 

2-30%, (b) if^ oi^vo^ 0.5^^^ 0.01-20%, (c) ;^l-§-^^ ^ <g=^>g ^# 0.1-10 % (d) 

41 

(a) oil^ >iEflo>5]lolH^ o]^o]^ 7]^u]^^7]^^ 2-30%, (b) If^ oj^^Vo] o.^;,^| 

0.01-20%, (c) ;^l-g-^^ ^ 0.1-10 % (d) M-H^ll- #s ^1^ 

[^^IJ- 51 

1 ^ <=1^>5l 0.01-20%^ #32). ^^§1-^ ^>a-* ^1S§>^ ;H1 
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^1 l^^l^l^i ^1^^ ^^^^ tijEej^elA-flel-oic^ ^6\]a^ ^^^^ 1 ^ 

ol>^vo^ 7] 7)1 2-30%4 ^^«>fe ^-^^ <^l^o1^1^ ^fl 2^^1: 

[^^^^ 6] 

1 '^Hi-^ -n-Sj-^l 0.01-20%^ #^ ^flSiel-^ l^^j: 

^1 l^T^lofl^i ^4>^ €^>^ 12-187ll<a Eej^EjAflefolc o,]^ 

^^Eflo>5llolE^ ZLl-oflA-l ^IflSlfe 1^ ol>^l-o^ ^l^^l^^ y]^^ 2-30%S>]. 

1# ^Ri-^ -n-5}-^l 0.01-20%# #2f ^^§>^ =^^1-^ ^l^s:}^ l^^l; ^^-a: 
^^^^^ '='11:^ ^^^slfe ^'^l^i ^^s]^ 1^ ol>a-o^ xlttj-^ 

^1 7l;^1] 2-30%^ ^l-g--^^ ^ "^^^^ ^1- 0.1-10%^ ^t«>fe ^-^^ '^l^c.l^l^ 
2^^1; ^fl l^^l^ll^i ^12:^ ^^-^ ^fl 2 Tar^l<:>11^i ^IS^ -^^1-4 ^^Sl-^ 

[^^% 81 

1 # ^^^1 0.01-20%^ #4 ^^s>^ ^^1-^ ^is^Vfe ^1 m 

:^]d]]A\ ^^j-g- cll^ ^EfloVSIlolE^ c5]^o1^ ZLf-oflA^ ^^5)^ 1 ^ ^]^^ 

o\ ^l^Dl^^ 71^1] 2-30%5q- ^ <3=^^^ 0.1-10 %^ ^^sr]-fe ^-^^ 
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^1 9X<=>]^^, £fe i^^l-7> -a^l^^ 0.01-10% 

[^np-*j- 10] 

^^^^^^ ^<^1 ^^1^ ^l«oi-H-^l. 
[^^^J- 11] 

12] 

^^^(DMMAP), 1, 2-^-0] ^ulM-a-S-Hs] Dill oi-aul-S- ^^^(DPTAP), l,2-t:f 
ol>iEflo>s.«a-3-:EE^D)]^oj._2_a^ o. H^^(DSTAP), l,2-^i|-o]^ell^-3-Ee)D)lloi-_£ 

^^^(DOTAP), 1,2-^o]u]^^:^o^-s-v].o]t;\]^ovs.^o. h^^(dmdAP), 1,2- 
4ol:g-cl:£<g-3-4olDilloj-2.u]^ ^^^(DPDAP), l,2-q-<^lel-fS^-3-i::folD)ll<y- 
^^43: (DLDAP), 1,2-4^1^-f ^"^-3-^ e| nfl^ovsq-g- (DLTAP). 
l,2-4<='l^tfl'^>S.^-3-4^1^1€^^a.T^-g- H^^(DSDAP), l,2-ii|-<^1^5)l^-3-c)-olpil 
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^^sq-g- ^^:^(DODAP), i4c>li^l^ t^<^]^Hl-cfl^o}-sq-g- ^^t:>>o1j^(ddAB) ^ 
N-[l-(2,3-tq-ol#5ll<^^Al)^^^]-N,N,N-MB]tifl^oi-s_q o. #^el-ol:^(DOTMA) , 

l,2-cf<^l#5ll'a-3-o11€S^S€-^ (DOEPC)-^^ n^^^s]^ ^6\]A] 
t^^^cJ- 13] 

^B^:^ afe -g-^fl^^ ^-frsl-fe 
141 

^fl 13-sj-oii ^o^Ai, -g-^A^ ^E^:^7> (^^}^ 500 1000) £ 

^HA gp 41<?1 ^o] ^^9l 
[^^^J- 15] 

[^^«^ 16] 

^17> #^A>i^, (Poloxamer, Pluronic; #e1^A]oil^^-#E|^Al^^^^ ^f^^ 
^1), '^l^Bl (Sorbitan esters, Span), #s1 ^ ^^^l ^ 

(polyoxyethylene sorbitans, Tween), -S"S]-^a]o1]^^o1] tfl 3. (polyoxyehtylene 
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ethers, Brij) ^]<^^ i^^js)^ ^c]]a^ ^1«o^-^^l. 
[^^^cJ- 171 

^ ^^^1*511^ (diolein), ^]^^^, <i-S^ (fatty alcohol), #ell^Efll-^ £ 

[^^^c]- 18] 

^fl 2«J-oll ^ol^i, ^^^^ Ji^;^!- ^^^j i^^}7> 0.01-10% 
19] 

20] 

^1 2*J-oll SX'^^^, <g^Pi^^^ ^l^«:^^;'fl7> l,2-til-c^lnlel>i£^-3-M2]Dil^o]-_£ 

M-g- S^^(DMMAP), l,2-t:}o]:g-D]:^^_3_E5]nl)^o]-S.u)^ ^^^(DPTAP), 1,2-^1- 
ol>^Bflo>^<a-3-E&|Dll^o]._£u| o. ^^^(DSTAP), l,2-4ol#sll^-3-^H:infl^ov_2_ 
M-S- ^^^(DOTAP), l,2-^o]u]^^:^o^-3-x:^o]xi\]^o^s.^^ ^S^CDMDAP) , 1,2- 
4o]^Pl:£^-3-t:fo]Dl]^oj-j2^vl o. ^^^(DPDAP), l,2-4^1:^Hl]c.>^^-3-t:q.ol d)]^ 
^^£1^^ HS.^(DSDAP), l,2-4'^le}-f^'^^-3-4°lnll^oi.2.u| o. (DLDAP), 
l,2-i^ole1-f^«a-3-Es^Dfl^oi.si^-g- (DLTAP), 1, 2-4^1 ^ efl ^ -3-c} o] nfl^ 
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10 



[^^% 21] 
[^^■^J- 22] 

^11 211>H1 Xl^^i. ^Bl^7-h #el<Hi^^^a]^ (^^>^ 500 <H]^i 1000) a 

[^^■sj- 23] 

[^^IJ- 24] 

^^^17> #^^>o1, (Poloxaraer, Pluronic; #el^Alo1]^^-#e|^AlS.^:g^ 
^1), <^1^^ (Sorbitan esters, Span), *s]^^loll^^#aj^ 

(polyoxyethylene sorbitans, Tween), €"S]^a]o1|^^o1] tfl s. (polyoxyehtylene 
ethers, Brij) ^11^ n^^^S]^ ^oflA] ^^s]^ ^]^^]^=^ . 
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25] 

(diolein), ^M^, ^jwj- oi^^ (f3tjy alcohol), #£lliEfll-, ig- 
I^^^J- 26] 

^1 3^J-o11 o^o^Ai, ^^^^ 31^;^} £fe ^^A^ i^^>7> 0.01-10% 
[^^^J- 27] 

281 

^1 3«j-oll ^o^A], -B-^;Hl7> ;<lHj-o-^l-g^^ ^^^1. 

[^^1)- 291 

301 

31] 

^] 30i^<^l Sl^^i, -g-^F^ ^E^ = 7> #5l<^l^^#5^# (^;^>^ 500 oflAi 1000) £ 
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321 

[^^-sj- 33] 

^, (Poloxamer, Pluronicl l-S) ^^1 ^^-^el^^l^S^ € W^^l), #^1^ 
oll^iE] (Sorbitan esters, Span), #21^^] ^ (polyoxyethylene 

sorbitans, Tween), l-^|^A]oil^^oilEfl s. (polyoxyehtylene ethers, Brij) 

[^^■sj- 34] 

^1 3*J-oll ^ol^i, ^>7l -^S}-;^l7> L-c?-x:fo1^Bfl<a ^^ii|-e^ ^ofl ^^o]-^(DOPE) , i:f 
•^l^ell?! (diolein). ^l«o^^. (fatty alcohol), £^ ^ 

[^^■sj- 35] 

^1 ^"^^i, ^^^^^ «J-w}<:'l&|i^l, ^tfls-ol^^l 

(SAID), al^EflS-O]:^^] (NSAID), ^]^'^, SL = ^, BflB^ 

icOlAj-^ S^-bEf-^f]:^!, ^s-^BfA>ol3.^^ ■sj-'y-^l, «<}-cfl^}^l. ^-^^1 (miotics). 
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#1^1, ^^^1, :^nS.o]E.^]]^ o1]^E^:g]^ i^Tfl^Efl^, #5]SA>Pli^^ 

36] 
371 

[^^^J- 38] 

^] 3«J-oi] o^o^Ai ^-^T-f^-^l ^7}S. ^-g->a iWfe ^l«ol-H-^l- 

[^^^J- 39] 

^1 4«J-o11 o^o^Ai, ^^^^ £^ ^^^^ JL^^>7> ^f-^ ^^1^^ 0.01-10% 

I^T^^J- 40] 

41] 

^fl 4*J-o)l ^o^A-], -e-^;^l7> o]^]^oi ^l^n]^^-Q^^ ^^^1. 
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^1 4i^j-ofl si^^i, ^5i-^i7> ^^oi^^^, #<^1^^^, f^^^ ^^1^^ ^m^i^^- 

[^^% 43] 

^1 4%oll ^<^^i. ^l^nl^^-o^^ ^^^17> ^^^^ £fe -8-^^^ a 

^ ^^^^ ^l^^l^^-'^^ ^^^1. 
44] 

^1 43-sj-oll oio^A;^^ ^^A^ ^b1:E.7> (^^1-^ 500 ^]^^ 1000) £ 
[^T^-^J- 45] 

46] 

^(PE) ^ i^3}-Hi'i^i]^(ps) -^£^1, cfoic>^-i]^5iioiE]^ -a ^1^5)- 

^, (Poloxamer, Pluronic; #el^A]oil^^-^e1^Al^^^^ ^^^^1). ^^1^ 
o\]^B\ (Sorbitan esters, Span), (polyoxyethylene 
sorbitans, Tween), l-el^^loH^^oflEfl s. (polyoxyehtylene ethers, Brij) ^1^^ 



64 



471 

^'^l-i-sll'?] (diolein), ^l«o^^, ^]^^ "^JrS^ (fatty alcohol), ^-sfl^Efll-, 
^^^^ 4^^. 
[^^■^J- 48] 

^1 4i}-oil <^o]A\, ^#0] *j-w>o]e^>^^], >,Bfl^ol^;^] 

^fl (SAID), Hl^Efl^oj^T^i ^.§^1 (NSAID). tijEj-nl, ^M.^, 

(miotics), ^^^^^^ <y:=5ll^^ -^j-^S^l, W^^-ll, ^1- 

-fir^l, ^>#l^fl, ^IM, -^51-^^ >iEl]^ol:E.y5ll, ofl^E^:^^ ^^TllriiEfl^, #el 

49] 

[^^Ij- 50] 
51] 
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m 



[^^^J- 52] 

^1 1%, 9*J- SEfe 10«J-^1 i4€- DNA, RNA, ^El-^dl^ ^^]^^ , ^ 
53] 

S.^^^ ^7>S ^^1^ (glycol ipid), 2]5L^El-ol=, =^^^loll ifl^ 
[^T^^J- 54] 

^1] 52^J- £^ 53^j-<Hl Sic>1^i, ^^^7]- ^^El-i?l ^i^lolE^ ^ ^cf^l 

#H1H ^<^l^i ^l^J-^^fl-'^el^^^l-^ 4^ 

t^^i>i- 55] 

^1 54«j-o11 ^ol^i, <?fol^A^ #2l^7> #5^EfolAlol ^I't-^^l-^^El^A^^^ 4^ 
561 

[^^^J- 57] 
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5X1^ /^li, \f;<K ^^>, Bfl A-ljS, M ^-11^, %7lls 

*V^^j /fli, 71^1^, ^-11^ /ilit^ -^321*^^1-^ 
58] 

^1 52^^o\] 9X'^^^, 4^^l7> ^-fl ^A}, ^^Vfl ^A>, Bl7j-vfl ^c^, ^ 

591 

^1 l^^-^l -^^]# DNA afe a^^l^ ^^§>7l 

[^^^j- 60] 

^1 52«J-<^1 Xi^^i, ^7>^ ;^l-g-^^ afe Ml^7l7l]oi] ^o] 

61] 

I^^^J- 62] 

^•11 2«J- afe tt)-^ ^l^^l^T^^ DNA, RNA, ^El>gl>; ^o]^^^ 
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631 

^ ^^voiE^i^^j ^-^^^fe ^<^i^i ^^^^ K^^- 

[^^iJ- 64] 

^1 62^J- 631^-^1 ^^7] ^^^17> ^^Bl-^ ^5]lolE^ §1^^, ^ ^to] 

^-^l^i ^7>^ ^-^sf^ ^l^^^l^^-^^e^lr^^^^ 

l^^^J- 65] 

^1 64«J-ofl ^lol^i, ^o^o]^Aj #5^i^l7> #ele}-olAio] ^i^] 
[^^IJ- 66] 

I^^-sj- 67] 

^1 63«J-^1 Xi^^i. ^^7] S^^^1^7> ^m^, «>ol 

s^^ofl ^>sl ^fli, iflit) Alls, M]^, ^ M]^, vfl^til^ /^is., 

■^^ M]^, M]^, \+^>. ^^}, ^^li, n M ^-lli, %7l]^ 
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^^^^ M]^, 7^^^, ^# SEfe ^l^^l^^->>5el4-^^l-^ 
[^^■^J- 68] 

62*oHl 9X°]^^, ^^^7] 4f-^]7> ^g^-fl ^a>, e^tfl ^/>, ^17^-^ ^c^^ jj^^i. ^ 
69] 

^1 62^M Sl^^i, ^7>S ^1^^^ afe ^1=^^^ 7l;^lloil ^^^}^ ^o] 
[^T^^J- 70] 

71] 

^1 SiJ-ofl SJcHAi, ^.^J-ol] ji«-^> Ji^;<>7l- 91^]^-^ 

0.01 - 10% ^7]-^ i^^l^]^ ^o] ^;^lol ^]ig.o.^]o^ ^l^yj-i^. 
I^^i}- 72] 

^1 61]-<='11 ^^^^ Jl^^} Jl^;^l-7l- 91^]^-^ 
0.01 - 10% ^7>^ i^A]?]^ ^o] ^^lo] ^l^Pj^^S) ^12:1^1-1^. 
[^^^J- 73] 

^1 7i]-<>11 Sl<=>1^i, ^^A^ jL^pi} tr^ ^^A^ Ji^;^>7l- 91^] ^-g 
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0.01 - 10% ^7>^ ^o] ^;^1ol ;^lw^>o.^^-|_o^-. ^^^o^ 

74] 

^1 SlJ-ofl SX'^^^, ^^Hl ^^^^ JL^^} JL^^}7} 91^]^^ 

0.01 - 10% ^7\S. ^ol ^^i'a ^l^t^l^^-^^ «o^^. 

75] 

76] 

I^^^J- 77] 

7*J- 73i}-ofl Si^^i, ^51-^1* ^^^^ 7l7i]^ 
[^^iJ- 78] 
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